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[57] ABSTRACT 
A matrix for a catalytic reactor used for exhaust gas 
purification in internal combustion engines includes 
corrugated strips of sheet steel that are coatablc with 
catalyst material. The sheets are folded to produce sev- 
eral layers in a tubular housing which is traversed by a 
flow of exhaust gases. The individual layers are part of 
a continuous length or strip of sheet steel which is 
folded in a meandering or serpentine fashion. A zigzag 
folding pattern is especially preferred. This arrange- 
ment simplifies manufacturing and results in improved 
radial equalization of exhaust gases. Uniformity of flow 
profne is improved by cutouts provided in the matrix 
material. 

13 Claims, 9 Drawing Figures 
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duced without requiring a complicated structure of 
CATALYTIC REACTOR ARRANGEMENT several parts. If the layers have equal length in the 

INCLUDING CATALYTIC REACTOR MATRIX folding direction, rectangular or rhombic matrix inserts 

are produced so that the catalytic reactor serving for 
BACKGROUND AND SUMMARY 5 exhaust gas purification can be adapted in sh^ to the 

^ , ♦„Krf;« st>ace available beneath an automobUe. 

TOs invention rdates w ''^f^°r?f^^^- ^ rimplify the numufacturing process, the sb 
tor for eriiaust &s P'^^'^^^'^P'^^^^" utilized to forming the matrix are provided with pr^ 

interna^ combustton engmj and pow« bucklinf zones at the folding sites by. for 

corm^ted steel h arranged in multiple-layers in a tubu- duction of a matru ««ordmg to this "ventton wherein 
S toS through whteh an axialflow of exhaust gas the individual layers are ^^^9"^^°'^^^^ 
vLes pailuel to Ae boundary surfaces of the layers. zigzag pattern, can achieved m the same ^^J^ 
G«man Ofienlegungsschrift (OS) No. 2.733,640 an endliiss length of computer paper is foUed after 
shows a matrix wherrin the steel strips utilized for ma- »5 exiting from a printer when it is dropped vertorally into 
trix construction are made of two layers which include a chute or other paper receiving apparatus. The pwfo- 
one flat strip and a corrugated strip. This OS also shows rations provided in the paper cause it to bucUe shghUy 
a matrix formed of corrugated steel bands that are along the folding sites and therdjy fold over mto the 
wound into the desired diape and secured in the axial desired sh^. Similarly, a matrix can be formed by 
directionby tang-like punched out portions of one layer 20 guiding a continuous perforated sheet or strip into a 
pressed into corresponding openings of the adjacent chute and folding it in the desired pattern. The thus- 
layer. German Unexamined, Published Patent Applica- formed matrix can subsequently be inserted, for exam- 
tion No. 2,902,779 shows the use of flat steel strips and pie, in a bipartite housing which compresses the matrix 
corrugated metal sheets in matrix construction to in- structure and adapte it for mounting in the axial flow- 
crease the turbulence of the flow passing through the 25 j^th of the gases. It is also posable to axially insert the 
matrix. The strips of corrugated metal sheet are qiplied matrix into a closed, tubular bousing through apparatus 
to die flat steel strips, or, alternatively, individual flat ^1,5^1, resembles a flmnel. 

strips are applied to the corrugated metal sheet How- i>j,g gj^p of sheet steel utilized for manufacturing the 
ever, all of these arrangements suffer from a common n^trix can be formed by three layers wherdn the two 
drawback in that the manufacture of a matrix by diese 30 layers are relatively flat and max.be.pxs?yided 
techniques is relatively expensive, especially if individ- cutouts, and wherein the middle layer is a corru- 

ual steel strips are used. A disadvantage of conventicmal -Mted dieet which likewise may have cutouts or inter- 
types of matrix construction is that a radial equalizatiOTi options. However, it is simpler to use a single corru- 
of the exhaust gases flowing througji the matrix and fte -ated sheet, the cormgatiOTis of which exhibit a triangu- 
reactor is difficult, if not impossible, to attam even if fte 35 ^ straight walls lying, respectively, 

steel strips of the aforementioned type are provided outer sides. These walls arc separated on one 

withcutouts. ... end by nans which extend transversdy across the sheet 

Accordingly, an object of the present invention is to vvidA of these g^ as measured along the length of 

provide a matrix for a catolytoc "actor which is um«- ^5^31^4^ however, is smaller than the width of the 
pensivetomanufactureandwhichcanbecomitmctedm 40 ^.j^^gj^cmally located walls Cu;., the third wall of 
avarienrofartemal di^ thetriangular corrugation). Such a corrugated sheet has 

Anotha object of the pr«ent mva^ SeXK that Se mdividual folded layere do not 

a matrix for a catalytic reartor whi(^ has an mprov*^ fowtotoone another and, thus, folding is possible with- 
radial equalization of 4e flow proffle of the exhaust ^ ^^^^^ s^ 1^ corrSgaSHheets are 
gas« "ovmgttrough the reactor. 45 so that radial equalization of gas 

These objecte arc '^^Ji^J^^^^^ §^ is possiDle in the transverse as well as in the lateral 
smglecorruiptedsheetwhichisfoldedmamemdenn^ ^<ilfa this comiection. the flow cross-section of 
serp«tine-like pattern \foZ,l^^Z£^r^ SS^ksS^y chosen so that a proportion of 5% 

Les. By means of this stru^ire. the individual layers «» J*''' ^^T^^"^ ^^^^ SLT^^ 
^esLl sheet can be formed in a relatively simple should be optanaDy aiwnged «, «^^5»^«dud^^ 
feshion, andtheyiemainopenonatleastonesidedueto ization ^hieved without ^}°%^^J'^ 
ATmiiufacturing procesTconsequently, and m con- area exerting a negitive mfluence. The cutoute diouW 
^tTr^SL^ where flc^ equalization is pos- 55 also be dismTmted umfiamdy ov« 
dble OTly in the peripheral direction even when mdivid- boundary surfaces so that the aforemaitioned efifert of 
SsdJ^«Kd.thematrixofthepresentinven- good radial equatotion of tte exhaust gas flow with a 
tion provides cutouts in the corrugated and flat str^ nmform flow proffle is attamed. 
ES^lmtionoftheexhausfgases.resnltingina Furtherobjecte, features, and advantage of the p^ 
more uniform flow proffle and better turbulence of the 60 ent mvaition wdl become more «PP^^f^ *^J^ 
gas flow and catalytic convcnrion. Therefore, even the lowmg desmpuon wh«i taken ^^^^^^^^^ 
Smer Uyers of the catalyst material are exposed to the drawmgs which show, for purposes of iBustratioa only, 
gases and contribute to the reaction process. Thus, the an embodiment constructed m accordance with the 
matrix can be utilized more advantageously. present invention. 

A very simple arrangement of the matrix of this in- 65 BRIEF DESCRIPTION OF THE DRAWINGS 
vention is obtained by folding the individual layers m a „ ^ ^ 

zigzag pattern. If the layers have unequal lengths in the FIG. 1 shows a possible foltog pattern for a nMtnx 
fold^ direction, oval or round matrix inserts are pro- constructed m accordance with the present mvention. 
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FIG. 2 shows a schematic view of a matrix formed by can be inserted in a rectangular housing 12, as shown in 

folding a sheet in a zigzag pattern to conform to the FIG. 4. 

shape of an oval reactor shell. A practical embodiment of the invention is shown in 

FIG. 3 shows a zigzag folding pattern for forming a FIG. 5 wherein a strip of sheet steel of the type shown 

matrix to conform to the shape ofa round reactor body. 5 m FIG. 6 is folded in the manner iUustratcd in FIG. 2 

FIG. 4 shows a zigzag folding pattern for forming a and is clamped between top part 13 and bottom part 14 

matrix to conform to the shape of a rectangular reactor of a reactor housing and brazed or soldered or welded 

body. and is thereby held in the axial direction, i.e. in the 

FIG. 5 shows a perspective view of a reactor which throughflow direction indicated by arrow 15. A matrix 

includes a matrix produced by folding a steel strip 10 wherein individual metal sheets 1, 1', and 3 are conven- 

which comprises three layers. tionally coated with catalyst material has an advantage 

FIG. 6 shows a partial perspective view of die steel m that it is very 6in^>]e to manufacture. Due to the 

strip employed for producing the matrix of FIG. 5. arrangement of cutouts 2, gas equalization is possible in 

FIG. 7 shows a perspective view of a steel strip pro- the direction which is transverse to boundary surfaces 

vided with triangular corrugations which can be uti- 17 of individual layers 7A, 7B, etc The total flow cross 

lized in an especially simple way for the formation of a section of all cutouts 2 can be chosen so that this radial 

matrix according to this invention. equalization is obtained resulting in formation of a uni- 

FIG. 8 shows a schematic view of a matrix from the form flow profile. It has been found that this is generally 

corrugated strip of FIG. 7, positioned in a tubular reac- the case if the total flow cross section of cutouts 2 is 

tor housing. more than 5% and due to catalytic conversion less than 

FIG. 9 is a partial schematic view of perforations in 30% of the area of the boundiury surfaces 17. The cut- 

the corrugated strip of FIG. 6. outs can be oriented in the axial (cutouts 2 in FIG. 6) or 

transverse (cutouts 2' in FIG. 6) directions. The latter is 

DETAILED PJESCRffTlON OF THE ^^^^ advantageous smce the cutouts overlap better 

T^T, A ^irT«.T^o during layering. 
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FIGS. 1 through 4 show ix)ssible folding patterns for FIG. 8 shows another embodiment of matrix for use 
forming a matrix for a catalytic reactor according to with a round tubular housing 11. This matrix is formed 
this invention from contmuous sheets or strips of steel from a corrugated metal sheet of the type shown in 
The steel strip utilized in this arrangement can be, for FIG. 7. Housing 11 in this embodiment consists of a 
example, strips of the type illustrated in FIGS. 6 or 7. single part. The matrix, folded according to the pattern 
The strip of FIG. 6 is formed of two flat steel sheets 1 shown in FIG. 3, can be inserted in the tubular housing 
and 1' with openings or cutouts 2 and an interposed 11 from the direction of arrow 18 by means of a funnel 
corrugated sheet 3. The sheets 1, 1' and 3 lie loose on 19 indicated in dashed lines. The resulting compressive 
each other and are not brazed before folding. The strip 33 forces can be selected so that an axial seating of the 
of FIG. 7 is formed from a single sheet folded to form entire matrix is attained. Of course, additional axial 
corrugations which have triangular cross sections and mountings may also be provided and, in particular, the 
are arranged so that outwardly oriented surfaces 4 of matrix can be soldered, brazed or welded in place. — 
each corrugation, as measured in the direction of arrow FIG. 9 schematically shows a preferred embodiment 
5, are broader than the gaps 6 disposed between these 40 of the present invention having a preweakened buckling 
surfaces. When such a strip is folded to form layers, the zone at a folding site. The illustrated preferred embodi- 
corrugations camaot fold into one another. It is, of ment is provided with perforations 20 in the sheet mate- 
course, possible to utilize other types of strips, but in rial ^ 
each case care must be taken to avoid the use of strips Although the present invention has been described 
which would "mesh" together when folded into layers. 45 and illustrated in detail, it is to be clearly understood 
The corrugated sheets or strips as described above that the same b by way of illustration and example only, 
are; in accordance with the present invention, folded in and is not to be taken by way of limitation. The sjHrit 
a meandering qt serpentine fashion to form a matrix. and scope of the present invention are to be limited only 
FIG. 1 shows a dngle continuous strip 7 folded to form by the terms of the appended claims, 
a matrix which has a rectangular outer cross section and 50 What is claimed is: 

is insertable into a rectangular houdng 8. Simpler zigzag 1. Matrix for a catalytic reactor for purifying exhaust 

folding patterns are shown in FIGS. 2, 3, and 4. Pre- gas, said matrix having a longitudinal axis and compris- 

weakened buckling zones, can be provided (for exam- ing a corrugated sheet of steel having surfaces coatable 

pie, by means of perforations in the sheets) at the fold- with a catalyst material, and two . flat sted ^ects, ar- 

ing sites 9. As a result, the continuous strip T, as shown 55 ranged respcctivdy on dthcr side of said corrugated 

in FIGS. 2, 3, and 4, can be folded in a adgzag pattern to sheet, said flat and corrugated sheets being arranged in 

automaticadly create individual layers 7ft lb, etc. By a plurality of layers, wherein said layers are formed 

feeding the strip into an appropriate chute so that it • from said flat and corrugated sheets being folded in a 

folds upon itself in the manner described earlier with serpentine patteriL 

reference to the continuous paper sheets. As indicated 60 2. Matrix according to claim 1, wherein said serpen- 
in FIGS. 2 and 3, it is possible to provide the individual tine pattern of said layers formed horn said flat and 
layers la and 7b with different fold lengths a and b, corrugated sheets being folded in said serpentine pat- 
respectively so that an oval matrix is produced for inser- tern is a zigzag pattern. 

tion into oval tubular housing 10 of FIG. 2, or so that a 3. Matrix according to claim 2, whcrem at least a 

roimd shape is produced for use with round tubular 65 portion of said layers are of unequal lengths as measured 

housmg 11 of FIG. 3. It is, of course, also possible to in a transverse direction of said matrix, 

specify that the individual layers have the same fold 4. Matrix according to claim 3, wherein said single 
length b. as in FIG, 4, so that the thus-formed matrix corrugated sheet is provided with predetermined zones 
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of weakness, each of said zones defining a location of a 
fold. 

5. Matrix according to claim 4, >»1ierein said zones are 
formed by perforations in said corrugated sheet 

6. Matrix according to daim 1, wherein said single 
corrugated sheet is provided with predetermined zones 
of weakness, each of said zones defining a location of a 
fold. 

7. Matrix according to claim 6, wherein said zones are 
formed by perforations in said corrugation sheet. 

8. Matrix according to claim 1, wherein said flat and 
corrugated steel sheets are provided with cutouts for 


10 


10. Matrix according to claim 8, wherein said cutouts 
are oriented so as to be generally transverse to longitu- 
dinal axis of said matrix. 

11. Matrix according to daim 8, wherein said cutouts 
are evenly distributed along said flat sheets. 

12. Matrix according to claim 1, wherein said corru- 
gated sheet is provided with cutouts for aiding in equal- 
ization of the flow profile of exhaust gases through the 
matrix. 

13. A catalytic reactor arrangement for purifymg 
exhaust gas, said arrangement comprising a tubular 
housing ccmtaining a matrix therein, said matrix com- 
prising a corrugated sheet of stcd having surfaces 
coated with a catalyst material and two flat sted sheets, 


corrugated steel sheets *^e provuieci wun ^ respectively on dther side of said corrugated 

aiding in equahzation of the flow profile of exhaust ^ corrugated sheets bdng arranged in 

gases through the matrix. ^ plurality of layers in said tubular housing, wherein 

9. Matrix according to claim 8, wherein the flow ^ jayerg are formed froca said flat and corrugated 
cross-sections of said cutouts comprise more Aan 5% sheets being folded in a serpentine pattern, 
and less than 30% of the surface area of said flat sheets. 20 * * * 
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